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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY DEVICE AND APPARATUS FOR PRODUCING 
LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract : 

PURPOSE: To maintain the positioning accuracy 
to the extent of rough alignment and the 
uniform spacing between substrates and to 
suppress the degradation in a voltage holding 
rate in process for production of the liquid 
crystal display device using a drop injecting 
method of dropping liquid crystals on one 
transparent substrate in a reduced pressure 
atmosphere, then superposing another 
transparent substrate and sealing liquid 
crystals between them. 

CONSTITUTION: This process has a stage for 
forming an adhesive material 2 to an annular 
form in a region on the outer side of a display 

region on the first transparent substrate 1. a 
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stage for selectively irradiating the inner 
peripheral surface of the annular adhesive 

material 2 with UV rays and curing the 2a'' 
irradiated regions, a stage for dropping the 
liquid crystals 3 to the first transparent substrate 1 in the region enclosed by 
the adhesive material 2. a stage for superposing the first transparent substrate 
1 and the second transparent 4 on each other in the reduced pressure atmosphere 
and hermetically sealing the spacing enclosed by the adhesive material 2 between 
the first transparent substrate 1 and the second transparent substrate 4 by the 
adhesive material 2 and a stage for curing the adhesive material 2 by 
irradiating the entire adhesive material with the UV rays. 
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(57) mm] 
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^mW-B-l 9 0 0 9 9 



n 1 <ommm<Dm0SimmizMjSir^^o izm 2 cosies 

$:«ffe:$ -5 X@ «h . 

use* 1 (DS«*fT?s^n;/s:««<ofaffi» 1 coa^s« 
± fcisa ^ fKTf ^ xa ^ , 

^ 1 Ri;^^ 2 (^tg ^« SCci: 0 ^i^lf ^ X^ . 
M^-^i^^Tc^. mum 1 5fc(C/^MIBm 2 OftSPWlcilR^ 

^<o^«fci*ap«sig«tc?^^r5x@<i:, 

mmmzj:Dmmr^j:mt. 

{z. mt^^mm\zm^m^mmLxwit^tt^j:mt^ 

0. 2 (Dmmm^<^^yi^^^^z\tm^mw3m'^ h 



^•^nx\^^^z^^i^mtt^^^^^xi,tmj^m4m 

i{? c t ^i^mtr^m^m 5 BB«o?Bcs^^^g<7:)ai3t:* 

X. mmmu<7:>m0^mmzmtS'r^m^o:)ntit^mix 
fri8fffB«2<7>s§^s«±tc. ■5ji&<:r>^jiaiT'&M^ 

[if 8 ] mt^m 1 cDSi^sffic^-^ chstriBm 2 CD 

SBJS«co-B6i:;^^tar^^p(CgJfBm 1 <Z>SHJS«i: 
ft^83S2oaHJ»«(7)ra{3X^-1t«$»^^'«• t98B 

a? X^-if«^l^*UTmi(7)S0^S^,i:^2CD^|gS:K 

^m^a-^^:)-^. mmm^mtr^zt^i^mtr^m 

IBS 1 (^SiaS«coffliBAXtt«flB«H^gB{c3£itA^il 

R5:«rAa)±ici9E»2(7)a^s«^«i±T, wria 

5^ *«7c^)tirn;&^fClBR(^ffl:a^^igg(^SSBg:*rfeo 

1 0 ] mt^m 1 jL\tm 2 <Dmmm^(D^^m 

mzmm-r^mmmmzm^^^m^cDti'y—y^ju^ 
(om^mmz^^xi^motf ^-y >( ju:^:^m^^nx 

\y^^zt^^mtr^m^m 1 7bmm^m9<D^>m7^^ 
\z^m<om^^^mm(Dmt:&mo 
m^m 11] mi co^i^i^^<hm 2 

mzmL. mtEmix\mim2(r>m^MSWz:^:^^^ 

[»*JB1 2] BSIB^X^APiiMiaaiS^c^f^gPEE 

:^ ^±m,mzmntib<o^)-{; ux^^zii^^m^r 

[0 0 0 1] 

5^ 'b^-:5fC0^BJS«$S:ta'&tD't±Tl«a^itA'r'S> 
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3 

Co 0 0 2] 

xmom^iz^Dmmtxizwr^m^^A^izm^-r 
^m\z^^mTiixm\z'::>\^^xmm^0^mLy3i:fy^^mm 

-t^. m2 2 (a) (b) <^G-GjgiW® 

[0 0 0 3] (ai 9C0:7D— 5^-^^— KCDXT^tyy 

PIT, :tf7X;S:i*:^^e;^'5S^S«±lc, m^^^J^ 

—r:>(Dm^&7R/^^)Viz'Di.^x 2^(Dmm&^'tmM 

U ^(^>— :&COSBJS«CDSSfC«TFT (Thin Film 
Traasistor) , K U-f >A*X^-f h/N'X^-f > 

TFTs^^f^^T^c m:^(Dmmmmz\t. ^mzR 
m) . G m) . B (#) (Dti^-y^ 

U -€'CDJifl20>^;^ I TO (Indium Tin Oxide) fSLf)^^ 

-5) ^f^^T^o 
[0 0 0 4] :f!.\Z. X7^'V7'P2T. TFTS«. CF 

mwi(D^m\zm^'^nitm^iR^^}d>^9m^^. 

^. ::ntiTFTS«<hCFSS<i:c30PBlfc:i«S^?«;t-r 

a ^ A -r ^ ^ j^^^ ^ a J: 3 ic c F sffi<^^® tcsi 

[0 0 0 5] Ts'ry^'P SXCTmWLmM(Oiy— 

)Vnxm'ttltlW^LP^^zWiSk^mT^^. '^\Z. T.'TV 
:/P 6-eTFTSSi:CFSSi:CDj3^*S:l2I2 OIZttCT 

^otmD'^t>^k&m\zmxi.x. mmn^^^mm.'t 

^. :k^^X. X^^yT'P 7-eTFTSS<i:CFS«0Da 
-&-li:$ffP. ;i<DXg^i, «JE»H«tfTTFTS«t 
CFSSt:^*^i@ffiOfi:ff^-li-^LTata'&t5ii-, H 

<ijnJE'rSX^-C^^. ^S«TFTg«<i:CFS«CD 

[0 0 0 6] Z. COXgTtt> ^-rSMtC v'-JW 32f)^ 
f^fi£$n, ffltSS 3;&t}RT$nfcCFSS3 I7!?«ig2 0 

\zm'r^ou^mn(D7.v^—i^s'T(D±.\zw,m^ri^o 

n. 02 1 (a) ^r^T«fc■5{c3t}#msu^cJ:oT^^t 
$n^o *{cia2 o<7)S^^^4 2 7$^«H^. »S[n4i:6^ 

m^mziS.^. ^jJCLi-CTFTS«3 4 7&^^2 1 (a) 

<fc ^ (r c F S« 3 3 tcJctjHj LT iBBS n;^cCD'^ \z. 

nm (b) tc^TctotCCFSSS litC^T^ii-^o 
-ec^^, ^2 0{r^rct'9 75:JE«rA4 3TTFTg«3 
4*^±:;5;!)^^EE«$nS- 



(3) #M^8- 1 9 0 0 9 9 

[0 0 0 7] ^l-iT, X-T-v^P 8T)&^-t^7i>^;5:$n;t 

TFTSS3 4<hCFSS 

3 3 ®S^®«;&«*fjS;-r -Set {c«ag;ftfiS^-&:&T 
CtOXSJCckoT. ?BT$n;t«S3 3«BI2 2 

(a) , (b) \z7h't^o\ziy—)vm 2xm^ntzm. 
m(Dm^±m\zm<n^m.^zLt\zu^. -e<^^. 
^ v^^^xzy-}vm2 2\zm^m^^9ivxz:n^^± 

' JCSft:$-ttT, TFTS«3 4<i:CFS«3 l^SSrf 
10 n-s. 

[0 0 0 8] 

^. ^ 1 IC. 1^ 1 9 <D7.v^y':f'P 7 iC^-ra^iirCD 
XigT. 02 1 Ca) . (b) [C^-Tcfc^tr, TFTS 
«3 4 $CFS«3 1 OJitCS^T^ItrViSo z:eo;t 

CO 0 0 9] S2fC, COfi'&iiXeTfi, ^<D^m2 
20 OtC^"rct'5;&:EESgB*t4 3 TT F TS«3 4 ^±3!)ie> 

-oftr). TFTSS3 4^CFS:K3 lOBtra;^^^— 

LrcO'r^rj:aa:>mmi:>^^cx\^^rz. 
[0 0 10] fR3\z. m&tmm^mi^-ji^tt^^mL. 
f)^'D^(Dmmz^9ymmmi!>^f3:-^nxv^'^^. zti\z 
^^xm^hi^-jim^KJt^i^xf^m^^c. ^^m^ 

jtL/Tl'i'57!>^<£::^TMT*^T, S2 5 (a) , (b) 
CO 

B/AXlOO (%) 

T^$tl^MT^>&o ±^TAti!a2 5 (a) <D^li^ 

[0 0 1 1 ] 1^2 3. 2 4^^. m^t^mt(Dzy 

tomW^^yj^'^^'^yx^}^. m2 3\Z7r:'r<i:'0\z. * 
* iiy-)\^i&^K> 2 5mm) , >^-;Ui5^ (v— 
10mm) OVi-rno««Tt). SK^*8^Sg*fUfc^K;<^^ 

\zi--ju':5:mx<Di&rFummx. 2^4%mmcoi&Tf)^ 
50 fii^-e^^. 
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(4) 



4$ra^8- 1 9 0 0 9 9 



[0 0 12] ^fc. m2 4\mmo:>ms^yjm'r:m^^^i 

[0 0 1 3] JK±0 2 3, m2 4\z^'r^v\z. m^Bf)^ 
^^^(DmT&xmiz^ ^ mmm^amm/^^jiom 
+^^:^±^'^(Dmw3mm:^m^A7r:/'{^^Mzmt:>^'r. 

[0 0 14] :*:%m:^:i<o^of3:r^m\zi&^xu^nrz 

r <£> z, ^i)^-pimum&^^&momm:^mRzsm^^^ 

[0 0 15] 

mm^m^T^rzisb<D^m] ±$^urzf^m\^s mi 
\z. miom^^mwi±x$>'Dxm^mm(D^m<ommz 
m^uti^wzmgL-r^nmh. miko^mEmmmop^ 
m^m\zmn^^^m^&^\zmMl^x. mmm^^^mit^ 
ii-^xs<h, mtBi^m^xm^nrzm^o^ttimm lom 

m(Dmmt^mitxm^nrzmm^m^mmmz^y)mi 

■rsxSt, S9i2«l<7>a^aSehS98B«2CDaq^S« 

m^mMLx^<t^it^:Lmt^^T^z:t^^mtr 

(Dmmu^mwzm^-r^jzmt. m i co»«*j<^f^fiK 
mmzn^r^^o \zm 2 (Dmmmw.±x$>r:>xm7Rm 
m<D9\^m(7>mmizm 2 (ommu^mm^zm^'r^xm 
t. Htfsm 1 com^ti^lnUEm 2 <Di^m^izm^m^m 
it^Lx^M^mt-^'^^jimt. mtdm I (Dmm$txm 
^nrzmi^(Dmm^ 1 a:immm^±\zm^^mTr^x 
mt. M}£nmm.^xmiid,mi(Dm^^m^t^.2(Dm^M 

mum 1 cDfiHj£;£^giiriBm 2 a^m 
mmwiomcotniBm 1 2 (Dmmtt-vm^nrz^m 

t^mi<DmmswitmE^2<Dm^^m^(DM}t-'t^^m 
^^7R&so:>&m:smz^z>xm0s,^n. natr. mi 



mwzm^r^jimi: mEmmttxm^nrzmi^om 
&mi(Dsmm&±\zm&^mT'r^j:mii. mmnm 
^'i'XTs^—^^iftvxmum 1 ose^sfiiim 2 

s 5^s« CD rai CD tij iBjg s ^ nfc foi ^ f 2 
. {z^omnT^xmii. mmmi<Dmmsw.i:mmm2 
, om^mwL<Dnm^^&m^^t:>^ttz^. mtE^m^t 
mtEm^ttmr^miz. mmmmzm^m^mmi^ 
xwit'^'^^jLU^^^'t^zh^mm.t'r^m^Wr^ 

J^fiESnrVi^ C<i:$:#iS:<i:T'5lg 1 TiSIS 3 CD^?g(^ 
^n. m5ir, BtflB^lXllWIEII2 0SBj^|gcD^^ 

;^ ^- :7 >f ji/^ i;*j<B^Tj^^$ nTL>^ z, t ^msL 
tr^ms <D^m\zmm<Dm^^^mm(Dnm:fjmzj:: 
-Dxm^^n. m7\z. mmmmu<Dj^^m^(Dp^m^ 
«Ta&oT, mummaomgLmm^zmm'r^mmom 
^mix\tmt&m2<om^Mmm±\z. 'sjwi^^>^mm 
r^m^m^r^ z t ^^mtr^^ 1 Jbmm e (D^m 
(D urtid^ \z tEmom^mTT^mmfD^myjmiz ct o 
30 ^K^n. ms\z. 8tr8a«icDiS^»«<^-fi5<i:ffif2m2 

lax^—t^-^i&i^^uTm 1 (om^M^^t^ 2 (Dmmm 

m 1 j:;^^ 7 (o^mo>i^^titi^\z^m(Dm&^^^®(D 

^m:^m\z^'Dxm^'^n. m9\z. m^ml<Dm^^m 
mmmmmi^^mt^m^mm<D^mommzm^o:>:;K 

Bjs^^H^iB^ 1 cDsejg^fca^^tDit ^ z, t 

\zm^^7^^^(oti y—y^ (DW^nmrnzm^ 

saji:^ffi(ii:oTM^$n, ^i itc, ^icdS0^s« 
5» mmn \zwii^i\rzmisss, i x^imiiBS 2 (Dmmmmzm 



(5) 

7 

T Cin 2: miJET e :^ X ^ A □ ^ ^ C i: iiT -5 
SaiB :^ X » A □ tii9t25!l31S CD n^m^ti $ ;^aEE JCMT 

[0 0 16] 

mmsi^Ki^mzfsi^o 

[GO 1 71 ^Tz. mi<Dmmm&tf^2<Dm^Msmz 20 

x?k^{to:>&^ibmnxsmT^^'Dizr3i^. tSoT. 

^(om<o^^mmm\z^Dm 1 oaa^ssiimacDa^ 

<xht^^^m±u<Dx. mmm^tmm^o:>m'^izii: 
^Ta3t7)^!satc?5:'6. :i(D^z>\z. ^m^±M\zm^ 
mfim»^nx&mttmiti'X\^^x^. mi^zsm2(o 30 

[0 0 181 m 2 tc. ^mtom^tt^ift-Lxf^KDm 
mM^&tm2<Dmm&^^Mtz^t:>'^rz^. t^mtttm 
^tTum-r^miz. mmwzm^m^mmvxmt^i^ 
TVi^o z.(Dfti^s mii^zsm2(r>mmm^<DmM^vt 
^\zT^tth\z. vt^. mmt(Di^mu tm^f)^m 

[0019] m3\Z. HI XJim 2 <02i^««COS^^ 
5>, i£h«lC^OHlXJill2<7)S0.^^«P^O^ra^;6^^< 

cDT» i^mtit.m^tibm'r^mz. m^^^zm^m^ 



?#P¥8- 1 9 0 0 9 9 

CO 0 2 0] m4\z. m^M(om0!Lmmommmx$> 

0 X. mm*i<^mgc,mm\zmmr^mm<D^ 1 xii^ 2 

'^m<:t>:iS}m±\^x^mm^ti^ytib. -^m^^>^ 

[0 0 2 1] m5\z. mi (Dmmmmzm 2 coaigs^ 
^mt^^t^'^^mz. m 1 <^S0>^ss<^~S5<2is 2 c7>a 
sj£iscD-g?<h;<?^ST^i: ^ fc^ i (Dmmm^tm 2 <d 

[0 0 2 2] mete, m i<7)igB^^^timifcco7tx^i^ 
^m^<^±^zm2(Dm^AW&L^m^kx. s.^^^n'Y-^ 

-5. mmi'^i^'-}vmzwA't^n<n^'o^'>u 
[0 0 2 3] %i\z. m^mm^zti'^-y^ ji^'&m^ 

iRjcm 1 (ommm&t^m 2 cDSB^s«coa^^«;5^ 6 

mmm&(D:kmu»mz^^mm^^<oy;A-i^i^^^ 

[0 0 2 41 mB\z. 7i^^mz^^m,&^7f:&m(Dmm 

mm\z^^^x\t. ^i<Dmmmm.hm2(Dmmm^t^ 

m^mt. m 1 cosiBjs«xttm 2 (^jSBjs^co^sTS^ 

^:^x^»9:^f*frt'5:^xWAP7:^<^^tenrVi^. 

CO 0 2 5] ;^xtt-«fci?:^W(cJE;^^&c^u« tD^^ 
igB^S«a>S®ttil<fT#iK^/5:8i>. S?gS«lciH]ej7&s 

1 SCi^S 2 <DSB^S=K(^J^fi£T^^ra^i^— i^fslfii^t- 
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CO 0 2 63 

<i) mi<D^m 

■:^mZ'Z>l^^Xmi (DyU'-^^r—hRZJ^m2 (a), 
(b) . 0 3 (a) . (b) €:#ML;5:*^'^>iftHJT^. 
®2 (b) \tmm (a) OA-AjSISM^TSSo 

[0 0 2 7] ^-r, 0 1 cOX-T^^yr^P 1 ^ X /'cJ: <i: 

^ommm^'^mML. m i(Dmm&&(Dmm\z. r 

:7-i';i/i$'±(Ci®BJ;^ I TO (indium Tin Oxide) 

[0 0 2 8] m-^. ^2 0SPJSfiO*MtCTFT (Tb 
in Film Transistor) , K ^-f h A 

(ci:ofd--^$ns- m^i)^jj:ti^^mz7s^-'&s9i)m 

[0 0 2 9] :k\Z. Xt'*>':/P4T, I2I2 (a) f'^f 

^o\z. m^^%tX'^^'^^^^'^nts^o\z. 

«35^e>*3 5 mm^S^fiiJOC FS« 1 CD^®(C^^«I6I 

K>SL^^\zm2mmm&\zU^o 'AiZ. T.J-y'/P 5 
^2 (a) , (b) iz^T^o^z. CFS^lfc?^ 

ic b rmm^^ <o zy-)vtt 2 (D^m $ ^mt^ 
om-^. m.^^^<^^^'-)i^tt2<D^m<o^^^mi\:'t^^ 

z>\Z. 5 0 0 m J gSa)pVi!fiac7)«^«SS:^l*T'5. 
[0 0 3 0] 'A^^X. XT*-y:^P6T. '>-;P«2TS 
^nr::^«f*10C F SS I 0^35 icS^^^fSTt*^. * 
tC. X5^v:/P7T. TFTS«4^:CFS^1 iiOM 



(6) 4$M^8-1 9 00 9 9 

S3 (a) tC^Tcfc^tC, ii^JESHf[*TTFT««4 
tCFSfil i^^-f^fpl^ltfe^, 1^0 (b) (C^T 
CFSSl iTFTSS4^m^3'a-^i±, i^n 
letl^g'&i^t-^* a-^^itO^^^^Ji, ±50 umgS 

[0 0 3 1] J^UT. S«$<i<J!jnJEb. ;i/«2^ 

P9T, m'^ti^ms.^nTzmm'^±%^\z^^\.. m 
■r^) • zojM^mx. raT$n;tiKS3tt'>->iu« 

2T?H*tlfc««<7>e«^gBtCil<fT^«g'5. ^(D^. 
T.'rv^VlOX. 5 0 0 Dm Jggc^^BVi^ScD^^ 

¥i:mmAtc¥mmi^mmT^zt\z^K>. m^m 

[0 0 3 2] ^±mMi^rz^o\z. ^^mcDmi<Dmm 
m\zm^m^&m&mi<Dmm::^mitz^n\t. m 1 <^x-r 

-/:/P5coxeT. SI 2 ir^f cfc -5 tc. V— ;i/«2 0rt 

<^XSTie^^ 3 75>«^^®{l:^Oi>-~;i/« 2 (C^Ufc^ U 

ti^mmmv. i^^'D'^(Dmmzm^mmm'f)^ys:'^n^z 
30 t\z^^x^\:^^t^s ±,^'v\%'^<o^oum$k\^^\:'\z 

TCD^ 1 • 
[0 0 3 4] 



[SI] 



7 y * aT©Wi* 




8 O'CCI 0 0 OSJffl 




98. 0 


97.0 




96. 0 


94.0 



[0 0 3 5] ft^. ±%^(D^l\Z:id\^^Xm^^r:iWL^\^ll 
1-4792 (^;U^Sa) T$>or, EfS]R«JALS-214 (J S 

RSI) Tfes. ^wzTR-r^mz^mt. ':/v^zlt^ 



5^? xst>^<D\zMVx. ^^)=^zLr^n':^rz/^^MtmfE{^ 



—896— 



(7 

U 

[0 0 3 6] ^±7r:vrz^'^\z. ^^^momMmizm^ 
m^m^mm<omm:^m\z^n\tt. mEE^mm<o^r^ 

(2) mzcom&m 

m:^mz^\^^xm4^pmvt<ii7!)^^^m'r^. rs.:^. m 
1 (DX'ry y p 1 - p 3 tcov^T^m 1 ommmtmm 

[0 0 3 7] ^T. mKDT.y^yy'PA-V. CFStgl 

co\^i!)\ TFr^m4cD^m\zhi^—)i'U^m&T^o 
Trxt>t>. m4iZ7F:r^oi>zcFmwiio&m\,zm^^^ 20 

®fl:S(^S«« (T-4 7 0, Sffl^niO 3&i^>;feSS 
> i: 1^ U/^ ^ — 2 CO V— 5 ^ T F TSfi 4 CD 

m&\zi^^^. 

[0 0 3 8] :^^^x. XT'y :/P 5coyu^iL7Xg-e 
«|gic7)'>-;i'«2<i:. ^2cr)v-;W5a)P5;^tcyu 

\z^wit^^\zhx\^^tz.f)'^. i^m'mmx\^^^—)vn(o± so 

[0 0 3 9] :k\Z. 7mX\tmi<Dmi^mt 
TFTSS4 tCFS«l<^P5C0»rfl€:Si*-r^. Z.<0 

2 (Dm&mmzm 2 cox-;^*f 5 sr— 

[0 0 4 0] ^(om. mi(Dmi&mtmm(Dxm^m 

X. m¥B^7r:/^^)Vi^^i^^^n^o ^±nimLti^^ 
{z. 2 (Dmrnmizm^m^^T^^mony^yj 

siCctntf, cFm9Li(o^m\zmi(D>'-Mt2^f& 

^'t^(n^U^'f. TFTSfi4C0^65J3'bll2Oi^'- 

)VMb^m^iyxm^'t^')^=LTv^ (D'^\zm\ms 

m 2 (7) v-;^^ 2 BRt^S ^SB-^-fr bTT F TS«4 

. [0 0 4 1] z.<Dtttb. mio^mi^mtmmzLx. s 



4$B8¥8 - 1 9 0 0 9 9 
P 5 T U 4^ 3. T T&^iS $ nr if£«fl:«8l IC o T V i ^ <7) 

[0 0 4 2] ^mi&m\z:^^^x\tmi<Dnmmt 
muo. mt^^t>'^<Dm. micD>'-;i/*j2 tm2ov 

mis^f>^^^\z\^±r^o miRz^m2<Dz^-)vm2^zj^ 

[0 0 4 3] fsi^. mi<Dmmm^mmiz. mi, S2 

zLT^ffoztift. ^m<D&i^mm m^mt^Mm ^ 

ttiM^v. /'^^-)i^^±^izmi^fz^<^±^B.\z^^>' 

[0 0 4 4] (3) m3<Dm^m 
&rfx. n^^^cDm 3 (D^mmizm^m^mTFimmcDS: 

7M:^m^zr:y^^xms (a) , (b) ^^mi^fsit^sBim 

1^5 (a) 1^5 (b) fl¥M0T> m 

5 (a) \:i.mm (b) a>B-BiSfi^ffiSTab^. fs.^. 

mi. m2<o^mmii^mr^9m\z':D\,^x\t.. mm^ 
[0 0 4 5] mi(D7.v--j:/v ixmnmwL±.\z 

T F T Sffi 4 1 1 (OHJfiW <h 

-r^?&^. cFm^ico^^w$,\zti'y—y^)V^'^/'^^ 

[0 0 4 6] Z,(7^t^. dbS^eA. 6 B75^?^^$nfc^ 

I TOK;O^e;5:'52|0>^«ffi 7 ^iBf^jK 8 nmm.'^n^ 
ii. 05 (a) tC^-rcl:o/cCifbe59 A, 9B7&'«^i;TRi 

-So fcfcL. x-T^u/T'p 5CD::^U4^rLTicoviTil^as 

[0 0 4 7] t^i^-c, m^mm'^±\::'^mm\m.^tL 

< ^XCDTF T^et^J^^)V\z^±\z^ei^f^^ff^& 

^cto. /^^ju^mihi.. m^a:fy^zy-)\^ti\zm'r^m\z 
th^^rzn^< '>-)v^\zm^mmmvxmtrti\f^. 
m^m9k\z^^m!£^nm(D^T^if^m'r^ c ti)^'^m 
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(8) 
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13 

[0 0 4 8] &,Toymi 2{z. 14^ >f^<Dmmm&^m 
^^x. m^ti^-ji^utfi^mMT^mizm^tSiWMmm 

^n-ofzhot. m^tmmi^rzWzm^^^mm^Jim^ 

[0 0 4 9] 
[*2] 



14 







8 Q-CT: 1 0 0 O^M 


U V f s w 


9 8 


98 




96 


94 



[0 0 5 0] ±^<D^2\zi5\^^xm^^rzm&mi 

1-4792 i;^)l^M) X$>^X. (J S 

ut^mmvrzWzmi^'^mm^fT^rz/^^MtM&^ 

jt^;6t9 6%i:e<, ^^8 Ot^Tl 0 0 O^Hgxa« 

^. seoT> zy-)i^mzm^t)mr^m\zmn»mit^ 

[0 0 5 1] :!^mmo:>m3<Dmmmizw^^m^^7Rmm: 
<D»m:&m\tz,<D9m^mmLxv^^. t-Jtct^-fe. cf 
s% 1 ±^7r:mmtz^-)ui^(Dm^mm<Dm\zt!'7-y 

^ tmC$inT(}^^U^t!h^6 A, 6 B — 
^\Z^Dm^-r^o T^cC^S, db^6A, 6Bt^R, G, B 

6 A. 6B±\zmmmm7:BLzmi^«is^m»im^i^x 

[0 0 5 2] LTi£ba59 A. SBfim^^tlTzmm 
TCOCFSfil <i:TFTS1S4C0mcD=^=Y ly^tiias 

(a) tc^t*cfc'5(c»£<;^0, EE«tc«^oTl£tfc$n;^c 
T#^<^T, ?^a3 75^v-;u«2ic:^-r^W(r> 

h-DXi^-)vmzmfvm^wMv. mt^^t^ctf)^^ 
m\zf3i^. 

[0 0 5 3] ZitliZjiKi. ^g?^^^^^@CDmjE«J$ 
xm^^n^i^^O/t^ — >\t. 13 5 (a) . (b) \Z 

^•r^o\zm^(^^^i$^->xh<^^^:^^. ^^m^tzn\z 



&VX\^^^^O^dh^9 C^mgi,l.Xh<^^^. dCD^^ 
^05 (a) . (b) (c^-rci:^;^y\':$'-~>codbSe9 
A, 9B$J^fi£LfcS'&ci:|5|«cDgS;^S:#-r-2>, 

[0 0 5 4] (4) m4(Dm^m 

^Tx. ^^^^<D^4(Dmmm\z^^m^m7r:m^<Dm 

m:^m\Z'D\,^Xm7 (a), (b) , S8 (a). 
' (b) $#^U;^d^6IJ£Bj-r-5. la? (a) . (b) , 

1^8 (a) itmmmxhK). ms (b) \t^mmx^ 
10 ^, 138 (a) cb) (DC - cmwfmmx^^. 
mi, ?^2x\'^m3(Dm^nt^M'r^wm^zz> 

[0 0 5 5] ^-r. 01 CDX-T'yT'P 7^-e«^ 

-frcDxgT. 13 7 (a) ic^-ri:5(c. mm3mm^ 

X. acS#STJitC«S$n/i:CFSffilO— SICTF 
TS« 4 O-jST^tg^-r « J: W(CJ9$ 2 mmO 

8 (a) , (b) \z7fk-r<kz>\z. mt2^to'^rzCFm^ 

z.t^. 

[0 0 5 6] ^Tz. =&s«i, 4 (Dmm\z\t{icm-rnf)^ 
m^ui^^^-oiz^^ o^mtx^Ko 'A^^x. X 

tfffil l$«*I$ltc5l#ft<(2:, Sir (b) iz^t 
<fc -5 T F T Sfi 4 S fiT C F S« 1 ±{C SE^ TSt^^ 

-5o C:cDch#. TFTS«4 0GS(||«C^i:^-r K1$l 0 75^ 
gBS^nxl^i^CDT, TFTSS4 7!>^X-^— 1 (C 

tt. mi<Dmmmtmmx9^^rzit>. MW&^ns-r-s. 

^d? [0 0 5 7] il^AJ:S^0JL;Aci:^(C. *^5^<D^4 Ol^Jg 
4 0)— 53 (i: C F 5« 1 CO— ja <i: jO^ST^ "5 dn ^ <D 

wt3x^-i^-si 1 ^«^T43#. cn^m^m^xc 

Fm^i tTFTmmi^mt2^t)itxi^^. tftm 

^-oXm^iD^miZEE^-^nxi^^rz^mzitUX. 
SS«»|-eti^;5: < a: T F TSfi 4 co-Sih C F S« 1 CD 

^(Dfz^. cFm^i ±\zm^-^nrzi^—)]^tt2\tm^ 
40 \^E:K^umti^^^^r. i^-)vu2(K>mn%mibu 

[0 0 5 8] fs.^. ^mmmx\t7.^—^^\ i^cf 

1 ^TFT*«4 t(DfSi<D-^m\Z<D?^ikhjX:Ln 
$^l#tfe< ili:TTFTSfi4$CF»«l dM^-g-^D 

-e-Ti.i^Tti^. *:%?^^ic:njcPS6"r> S8 (c) . 

(d) \Z7h'i-^0\Z. 2 0CD7.^— tt« 1 1 A, IIB 
^5ktfR] C F Sffi I t T F TS« 4 <;5Pa1tc8^* C A.-e 

5^ lc(a9 (a) r (b) tc^-r«t ^ 3 ::>co;^^-if« 1 
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(9) 
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IA, 1 1 B, 1 1 C$#=^C/u-eH^T3t^Lrt>Il 

Cc) . 1^9 (a) 8 (d) . S9 (b) \t. 

08 (c) J^I^ia (d) (DD-Dj^»t® 
laTfcO, S9 (b) ttl^S (a) cOE-ES^fMST 

[0 0 5 9] ^rc. if%mm\z%^-:^mtim^'^^t^9: 
cchir-^i^iTHi 0, 1 1 ^^ssb^T&^e^^Bj-r^. 1" 

FTS«4C. CFS«1C. TFT5«4B. CFS 
«1B. TFTg:K4A, C F S1£ 1 AT^l^HH^i^rlg^^n 

T:feD, ^ne><^K{ctj:-en-€^nx^— 1 c. i 

IB, 1 1 ATi^ft^c^nr^iS. 

[0 0 6 0] S.TFTSfi*CFS««C«firS{cri. 

^X'^— y-^iiA. iiB, 1 1 c^®::^fp3Jc^l#^ a? 

TS«$. -?-n^nic:^f&'r^cFSK±fc, m^wt 

(5) ^SCO^SSi^J 

^jstdou^THi 2 (a) - (c) 

[0 0 6 1] igi<DX"r:y T^P 

gT, TFT»«4«lllCD|ISfiWil^«<©xeTilJ^ 

-r^^^ cFg«iicoi'iT«'t(7?iaiHfciaiMH'J>'^ 

Xt-^:^ Sajm-^it^OXST. 012 (a) {ZttCT^ 

-r H?L 1 HtC3tJ^^l 2 A. 12B^@U. C(Z)±trT 
FTS«4i£ttef^. CC0i5:P&-^liTFTa«4i:C 
FS«1 i:^2iiufligS<pr.fllStC«ILT*5<, fS.^s mi 40 
2 (a) \Z\t^m^l2A, 12B$:2:^^>, 2:^$ 

[0 0 6 2] -eoa. !ai 2 (b) . (c) IC^Tcfc^ 

IC, 3^J$»12A, 1 2BS:»>«rJC»T$ii-TTFTS 

S4=£CFS«1 tS^-^tJit^, ^COmcO(ai(7>X7^ 
y y P 9 i^f^OXSft^ 1 CD^SS^Ji:f^^T$>^fc26. 

^ffi^ic^«>?K^S7^SSco»3S:«rS«cJ:nt^. CPS 

i^KDmm^zis-i }^iiiH^m^^^ ^n\z^t^wiH 
^mLx. ^^wiH0±\zrFTm&4^mmL. ^ so 



1 H^^'^JCl^T^'^^C:<J:-CTFTS&4S:CF 
[0 0 6 3] Z.a>1t^s ^^ffig-g-tp-e-^bT^feViTX 

fz. :^mMmtmmz. cfs^hc:^^ K?LiH(Dft 

:bDfC. 013 (a), (b) tZ^Tcfc ^ ir C Fg^ I 

S12A. 12B, 12C. 1 2D^aUTC:n^Cg*: 
£D5t^^l2A, 12B, 12C. 12DJL{CTFTS 
«4^1teUT» ^}t»l 2 A. 12B, 12C. 12 
D Srl^T $ ii-TT F TS« 4 C F S« 1 iiM^'^tDit 

^t^^v:^m^m\^^xh. :!^mis^m<DfS'i }^iiiH^m 
^^rz:^mtmmz. tfts^4S:cfssi ±1^100 

[0 0 6 4] TFTS«a:CFS«t<^Mt3. 

'r^m(r>mm^zjzom»^tixmt^<f3i^rzsb. ^^^y 

[0 0 6 5] (6) me<Dmi&m 

^TXs :2^^m(Dm 6 <oM^m\z^^mBm7Rmm(Dm: 

l-«5CDl6JB««Jii:^aT-6*^tC'^i/iTtt. fiffl^iS 

tt'57ts6Siw§«Kt-<f>. ^-r. 0i(7^x7^yyp l'- 
P3^T^imlcDS^^SM^lll;xie$^l^'5• :^x*y:^P 

mz. -^wj^'t>^mmrr^m<D-mx&^z^y>tiy 

:f^J>^m^^^^fS^l3A (mU:AP-400) ^m^\Z 
[0 0 6 6] [HII^IiLT, TFTm^4(Omm\Zh. O 

^ *^JE^& ;^ n-S) ^^^^Jc i; ^ 

mi 3 A, 13 B\tmmiz^om0Zi^> mto^tttbmsi 
3 0 ox:\zx3 o^m^Mm^mr. ^v^t. cfs« 
i±jcj^^$n/tv^>:^u/:?^u>i^«7&^e^^Ki 3 

;ifi67^'5>'-->/W2^S^^lCji^fijc;f -So 
[0 0 6 7] ^<D'^. lg!lC0X7^-;/^P5'--P 1 O^T 
fi^lCOHSS^itl^SICOX^SriiT, S14{C^rcfc-5 
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C0->^>^yyU >^«;5^67:c^Kl 3Bffii^—}V1^2 

■r^i^TS^i^'^>^^yyU>iy«36ve;^SKl 3 A, 
1 ZB^^^LX^^^o 

[0 0 6 8] Z.<DrzSb. i^—)ltt2<DttjS:}iZ^i£T^'^ 
[0 0 6 9] 5>^>:^'y7'U >:^$^:?5^*^;^<5^^'>-;U 

m<Dm^m.mi5:m\zmmr^ti. m&^m^o>\&T^9^ 

mz^r>xi^m^nx^^^. ^Tx^<D^m^^\z^^^^ 
xwmt^. Tisco^aii. v'^>;^u/>^u >^*^ (m 

Ufi : AP-400) ;U«(^>J^^««<75BfS 



[0 0 7 0] 
[3^3] 







8 0 cc 1 0 0 o^r«i 


AP-400 *0 


97 


97 


AP-400 ttu 

i 


96 


94 

1 



[0 0 7 1] ;^*3> ±ecO*3Jc:feViT«Vi/t«ll^«l 

1-4792 {^)V^m X$>^X. m\^m\tlMS-2l4 (IS 
R») X$>^o &3\Z7fkT1^^^Z^tl\t. zyyytf^:/ 

/US or-ei 0 0 0^WJ!ijii^O«EE»lt^JCC>i/iT« 

J]^i!)^9 7 %t\^^o'^^^m^m^i^xi^^<D^z^Lx. Z. 

[0.0 7 2] *||jSg^JTtiPlft<^>^*iai*r^ 



(10) 4$@i¥8- 1 9 0 0 9 9 

(7) ll7(D||iSM 

f&mmiz'ot.^xmm^pmi^yiti^i^mm'r^. cio^is 

0 1 CDXT-y:/? 7 0^^f^mX^(h. Xxy^P 

[0 0 7 3] :^mmm\z^.^m^m7r:mm(Dmm^m 
mi 5\z7F:r^o\z. mmm,2o. m 

^□2 2, •J-i57#2 3. U-:i7Q2 42tr/«S#ST 
^Sr^-r^So 5a31^2 Oli^COP*ggSTCFS^l >TFT 

2 2 $jii:TM31^2 Ortoiif;:?:^:^^^^ w^{:i<i: 

0, :Sa31^2 0f^^^^EEt^.^Jcr^o 
a? [0 0 7 4] ^Tc. U-:i7#2 3ttU-ii7P 2 4<h. ^ 

Stt:^ :^ « ^ilXiW U X i CO M ^ 

^n. U— ^#2 3 $:ra< Cl<i:{rJ:0. 
>^75^e'Stfir^;if7:^U-:i7n 2 4 ^:fhLT^31^2 
OrtJCSfA-r-S. U-i^#2 3i:'J-i7P2 4«U — i7 

^umLrc^:^^^>^^mmi^^<Xh^<. :k^{z^ 

[0 0 7 5] ±m(Dm&m7r:&&<D^m&m^m^^^m 
a^^m9(o&m:^mz':D\^^xisiTxmm^^. mio 
30 ^mmtmm^zi.xmio:>:^y^y':^p i--p 6<^xs^ 

P3fill®«JCfficS3 75^jaT$nXV>^CFgSl TF 
TSfi 4 a:>&«0 1 5 ir^Tte 0 ^*5-B-gliO«l31S 2 0 

[0 0 7 6] 'A^-^x. ittmt. ^co^tc^^t 

^tlft^m7f:<DM^^>:f^Zj:^Xmm^2 ot)m^^ 

KSS^5mTorr iiL/t, ^CO^. ^ 1 C0X5^ 8 
40 CDS'&itXST. «EE^^^iT•r>'->^^«2€::^^LTTF 

[0 0 7 7] :icofinj£xa-rii. J^r^e^jciU — ^^7^2 3 
TS:K4coJiici«a-r*. Sg3R^;^;&^ii>:#m:f ^n^c 

<hTTFTS«4*^CFS«l tClinJE$n'5. :tfX«— 

4cD^Mtrs<fT#a^-s, ei£oT. znf)^TrTm^4 

(r>±m\zpktii^f^ti^t. TFTafi4cr)Stt^JE:^ 

5^ JilJt^i^-tlTSiO, TFTmi^4\ti^-UtiXm&^n 
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[0 0 7 8] ^fe, (^«(C:^fX$ffiVi^jD£E^f ^teO 

&^4^m&-t^{z\t. mi o\z9Jk'r^m^mm\z^J- 
mmx\t. 0 1 6 iC^Tct ^ (C. U— ^5^?L2 4}0^S/-;i/ 

[0 0 7 9] TFTmU4tCF&^10mBE(Dm\Z 

\t. f^m->-juu2^i^-\zm&T^z.t:^mmx^ 

(8) ^SOUSSfi^ 

SgfCOl^^T^ 1 7^#P.L;5:;6i'5U£igr^, dco^S 
nmz. lai <0X7^ry:^P 7C0Ka!SfMXSi:> 

8 <7)m'a-ii'X5eTiHi>^a5D'&t:>-e'SfaTft 0. c 

[0 0 8 0] :$:|l!S^(C^^%Sia^S@COfiiSSIS 
^i. 01 7JZ^-r«fca(C, %M%2Q. »^#2K 

^a22> ||1(DU-^*23A, m20U~^#23 
B. mi <DU— i57p 2 4A. m2CO^)—C7U2 43. EE 

m&2 5st/«sii#sT^^rso aism2 oia^ecort 
2i^mt. m^a2 2^mcxii!kmm2 om<o:^^^ 

[0 0 8 1] ||10U-:5^#2 3A«U-^n2 4A0!> 

-Xvs»rJ:oT«e-&ST(7)±t::Xi$$n> ^^z>mm 

[0 0 8 2] miC0V — i^f^2 3B\tO'-^n2 4B<0 



(11) 4tW^8- 1 9 0 0 9 9 

a? 

t\z^ri^ «ia^sscos^;5t, ia3iS2 of^icsiA^n 
m(D&j^:^mizr:>\r:^x&.Tx^^^r^. mico^mmt 

mWzl^xmiOXT-yyP 1 — P 60X@$iS;t^ 
iCv 01(DX5"u;yp 7-e, 5^— ;^«2 3{?^^MJCJ^fig$ 
nT^^3;0^?gT$n;^CFg:^l TFTm^4t 
5 (r^fIAO^t)it^fiicOi2!l3im2 Oc^f^ffitcK 
' A$n, CFSfiU3:«B#STO±tC«g$nSo 
[0 0 8 3] TFTS«4 2rCFS«l±t3MffilgSgL 

10 fzo^iz. mm.^2 i^m^. ^<D^^zwfsnrz^m 
7ik(DM^^>':f\z^-ox^m^2 oit)^M^mm.-^n^. 

TTFTSS4^CFS«1±{C«SLT. 
[0 0 8 4] CCDlqJEXigTH. WfflMlr^ 1 <7) U -^7 

2 5\Zi^-f3:EEtiX^^i^\f'f^n. T FTS«4;5"JCCO 
a? JE^«2 5 tC«fcoTJDJE$nTTFTSS4d^CFSS 

" JE^S2 5 ^SaJEU, 'ec73EE^^2 5TTFTaS4 

^tmy^y). TFTm^4 ^cf^^i ^^i^-rs,tix 
[0 0 8 5] cntccto. :iti<^<Dmwi<r>m'vm^t)m 

30 —^Zfr^m^^vlz-r^Zt^^X^^CDX. S^l. 4 
(9) »90SBfi««J 

:[^TT, :$^mm(Dm9co^mm^z^.^m^^7R^m(Dm 
j&^mz-D^^^xmi 8 (a) , (b) ^pmh.fs.t}^^m 

[0 0 8 61 ^-r. El 1 ox^-y::^? 1 iS'^T./^^ 

40 *Z-^t3.m^^mfSL-t^JLmX. TFTS«4MC52lDXti 

)V^^m^'^^liUX. 12118 (b) \Z7f^'t>^o\Z^^ 

^(Dtmmzn^i^mcR\zm^'r^miiimM\z^^ ^ 

1 (Dnnmtmmx^^rz^mM^m^'r^. 
[0 0 8 7] ^mMoms (D^mmizm^m^a^Tskmrn 
(Dmm:f^m\z^n\t. mis (a) . (b) fc^-Tct-^ 
50 .\z. ^7skm^cR\zmm'r^mmmmzh^7r:mi^cR 
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[0 0 88] 

m^Ho)^m &.±m^rz^^\z. :^mm\z^^^0^^m lo 
f^2(Dmmm^<Dfw^(Dmm\zmm^nrzm^3tmmmt 

[0 0 8 9] ^fz. mi<Dm^^&&tm2(ommmmz 20 
th\zm^<r)mmni^m^\^. mmi^^^^mo^^mt 

fztb. ^m<o^7!)^mitvx\^^x^. mi<ommm^Lm 
2 (ommmmm±(Dmmi!)^j^r>^m\zt3i^o 
[0 0 9 0] Mfc, ^mmmmm^ifvxm 1 (Dmm 
mwit^2(Dmmm^^mi2^t:>i^fzm. mm^tm^ 
ti)m^^m\z. mmmz^n-m^miiLxmit'^'^x 
v^s, :z(Drz^. miiSLZ^m2<Dmmm9L(Dm^^mm 

msLSkWr^mno^mm^n^tm-rx^Xs -e<o^^«DiR 

(?:> 3 > h X h tmTt^ z, t ^ t.fi^^ 

^\zt^^. 

[0 0 9 1] mz. miiL\m2<r>mmm^<^m^w& 

\z. m^(D}j:ti^y)mm.'^^M^'^^eiU^M^'r^zt^z 
cfco, mmmtm^Lt^m-^m^z. -m^mo^^^^ 
h^xmmmz^9vm^mkihxmit^'^^zttmm. 40 
\zu^. ^fz. t^^mo^m^^m(Dp^mmm.x3^^x. 
mmttcDm^mmizmt^-r^mi^com 1 x\tm 2 <Dmm 

[0 0 9 2] ;i(Oftsbs »»«i:«ta<i:(OSiS«{wi;D 

mz. m 1 omm&m^zm 2 <DT&m&w.^Mi^^ . 
-&Lf)mr^^o\zmi(Dm^Mm^t^2<Dm^Am^ so 



4*S8¥8- 1 9 0 0 9 9 

t(OmZ7.^-"*)-«i^mAjfz^. ;in^»*LTli'5>. 
[0 0 9 3] ^fc. ^ i OS9>gS««Sg:(^;?tX«^^ 

[0 0 9 4] SfC. >'-<;^5^$f^fi!cT 

^^•^{c. m¥Bm:7jk^^<D^7r^mmzmm'r^mmmi$, 
\z ^^7^mm<7^ti y—y>c )i^^(Dm^mmz^^^ x^m 

\z. mi&(Drz^(K>mm^^(D±mr^^m\z^^mmvi^ 

[0 0 9 5] ^Tz. y^^mz%^mwH^^mmoUi&m 
mz^\,^x\t.. f^i<r>mmmwLti'm2<r>m^nm&t^m. 

I5y.^^^m'f^i5y.mxuiimn^tix\^^^. i5y.m 
xn t Lxmmmm<omEE^m^±ss,m\zmTrz^(D u 

[0 0 9 6] ZL<Dtz^. mmtit^^—\ZUK> . %\1BlTS 

i>ix^^(ox. «s*^/t:*i;p:£ffift-rs(R. m&^i^ 

m 1 ] ^^mcorn 1 (Dm&m\z%^m&^7^mm(D& 
m:&^^^mT^ya-^^-hx^^. 

m2] :2^§^m(Dmi<om:mm\z^^^^^7rs&mo:>m 

[1313] ^mm<Dm I <Dm&m\z^^m^m^mm(Dm 

[0 7] *»BJcDm4CD|ISI«iZ«S^acaS:^K@C0Si 

[0 9] 2(c^^cD^4<7)lllf&^J(C^^ISca^^£@<:0£i 
[lai 0] 2^%igo^4c7:)^SS^J{c^^ffiea^^^®c^ 

[0 11] *%Bjom4co^*s{?yjc«^acft^^g@co 
[012] :^^n<D^^commm\z%^m^^7^&^(^ 
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